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Short communication e v e l y ; Pho, Ace, Nuc, Ure, production of phosphatase, acetoin, nuclease and urease, respectively.
brane filters and tested for their sterility by placing I ml portions in 10 ml nutrient broth and incubating for 5 days at 37 "C. Recipient strains were grown overnight on brain heart infusion (BHI) agar and then inoculated into BHI broth and incubated at 37 "C with shaking until the end of exponential growth. After heating for 2 min at 56 "C recipient culture was mixed with an equal volume of phage filtrate and incubated with shaking at 37 "C. The phage to bacteria ratio was about I : I. After 30 min incubation sodium citrate was added to a final concentration of 0.1 M. The suspension was then centrifuged at 4 "C and washed twice with BHI broth containing 0-1 M-sodium citrate. The pellet was resuspended in BHI broth and appropriate dilutions were plated directly on selective BHI agar plates containing benzyl penicillin (0.1 pg ml-I). In some experiments the phage filtrate was irradiated with ultraviolet light (u.v.) in sterile Petri dishes at a distance of 30 cm from a Sterisol F1140-2K lamp for I to 5 min before mixing with recipient bacteria.
RESULTS AND DISCUSSION
Elimination of penicillinase production by treatment with ethidium bromide, rifampicin or sodium dodecyl sulphate occurred in between 1/50 and I/IOOO of the cultures examined, depending on the strain used and curing agent applied. The best results were obtained after treathg-tbe bacteria with sodium dodecyl sulphate. Spontaneous loss of penicillinase production occurred in not more than I/IOOOO cultures tested under the same experimental conditions.
Loss of penicillinase production was usually associated with changes in some bio-Short communication 45 1 chemical properties and in increased tolerance to novobiocin (Table I) , while resistance to erythromycin and anaerobic fermentation of glucose was unchanged in all 48 variants. The changes in production of penicillinase remained the same during 20 subcultures of five selected ribose-and mannitol-negative variants. All IOO colonies picked from each of these subcultures remained ribose-and mannitol-negative.
Staphylococcus epidermidis strains I P I~, 1~1 7 and 1~2 2 were used as donors and their penicillinase-, mannitol-and ribose-negative variants, I P I~E , I P I~R , I P I~S , I P I~E , IPI 7~, I P~~E , 1~2 2~
and I P~~S , were used as recipients. Penicillin resistance was transduced from strain 1~1 7 to variant I P I~R at a very high frequency, about I O -~, by phage U 1 4 . Other phages gave frequencies of about I x I O -~ to 5 x I O -~ with the same recipient. No penicillinase-positive transductants were detected in other paired combinations, regardless of the phage used. The abilities to ferment mannitol and ribose were cotransduced since both were found in all 24 penicillinase-positive transductants tested. However, no change was found in other characteristics.
We also tested the effect of U.V. irradiation on the frequency of transduction of penicillinase genes from strain I P I~ to recipient I P I~R .
After 5 min irradiation, the frequency was increased I -2-to I -5-fold.
Thus by using elimination and transduction procedures on freshly isolated S. epidermidis strains we were able to confirm Schaefler's (I 972) findings that the genes controlling penicillinase synthesis are linked to the genes responsible for aerobic fermentation of mannitol and ribose. Mannitol fermentation, in spite of its genetic instability, is commonly used for the interspecific differentiation of S. epidermidis strains (Baird-Parker, 1965 ; Kloos & Schleifer, I 975). Although the ability to synthesize penicillinase and to ferment mannitol and ribose can be eliminated by plasmid-curing agents and transduced among S. epidermidis strains, it is still an open question whether or not genes responsible for them are chromosomally located. Simultaneous loss of at least three phenotypic characters at comparatively high frequency together with irreversibility of the changes and a small increase in transduction frequency suggest a plasmid location (Novick, 1969; Rubin & Rosenblum, 1971) .
A new set of S. epidermidis phages of broad activity for both staphylococcal species offers some new possibilities for studying the genetics of staphylococci by intra-and interspecific transduction. 
